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Eustis Directoraie Position Statement

The Eustis Directorate of the U. S. Army Afr Mobility Research and
Development Laboratory is developing a simulation capability for
assessing the systems-level impact of predicted changes in component

reliability and maintainability (R&M) parameters and in proposed .
changes to maintenance concepts. A general R&M probabilistic sim- .
ulation model is boing used to establish this capability. The R&M

simulation model can be used with any aircraft type; e.g., when the v

requisite input data for the CH-47C has been defined, the model then
becomes the CH-47C R&M simulation model. The approach used is to
develop a baseline case for a specific aircraft type and then to
simulate an alternative configuration and conduct a comparative
analysis. This Boeing Vertol report documents the baseline develop-
ment for the CH-47C and the developmental Heavy Lift Helicopter.

The conclusions and recommendations contained herein are concurred
in by this directorate. The comparative analysis contained in this
report can be easily replicated or modified for application to other
problem areas. The R&M simulation model used, however, is a complex
tool that requires substantial skill in application and analysis of
results,

——ha technical monitor this ccatract was Mr. Robert L. Walker,
‘Mtlicary Operat chnology Division.
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designated by other suthalized documents.

I Govern t drewingn, specifications, wr other data are used for any purpose other than in connection

| with 8 definitqty related Government procurement operation, the United States Government thereby incurs no
sibility igation whatsoever; and the fact that the Government may have formulated, furnished,
or in u said drawings, specifications, or other data is not to be regarded by implication or
otherwise 88 in any ner hcensing the holder or sny other person or corporstion, Of conveying any rights or
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PREFACE

This report presents a study to develop valid CH=-47C and "'LH
R&M simulation models, conducted under Contract DAAJ02-73-C-
0031, Project IF162203Al119, for the Eustis Directorate, U.S.
Army Air Mobility Research and Development Laboratory
(USAAMRDL), Fort Eustis, virginia.

USAAMRDL technical direction was provided by Mr. R. Walker and
Mr. H. Bratt.

The principal investigator and Project Engineer for the Boeing
vertol Company was Mr. J. J. Dougherty,III of Product Assurance
Methods and Advanced Applications, who was assisted by

Mr. A. J. LoGiurato and Ms.J. Vivaldi of Data Central, and

Mr. T. Hammer of Maintainability Encineering. Program manage-
ment and technical directior were provided by Mr. R. G.
Hazlett, Manager, Product Assurance New Business Development.

111




B i

PREFACE

TEBLE OF CONTENTS

Page

. . . . 3 3 [ . . L] L] ] . . . ] L] . . . . L] . iii

LIST OF ILLUSTMTIONS L L] * . L ] L] L] L] L] L] . . L] L] L] L L] vii

LIST OF TABIQES . L] . . L] L] . . L] . . L] L] L] . . . . . L] ix

INT RODUCTION . . [} . . . . . » L] L] . . . L] . L] . L] . . 1

BASBLINE MODEL DEVEumNT L] L] L] L] L] ® . L] L] L] L] L] L] L] ‘

R&M INPUT DATA . . . . L] . . L] . . L] . L] . L] . . . . . 16

ALTERNATE MISSIONS AND MAINTENANCE CONCEPTS . . . . . . 2?7

mDEL VALI DATION . . - L] . L] » L] L] . e . . . . - . . L] 42

CommTIVE MMYSIS L] L] L] L] . L] L] L] L] L] L] L] L] - . L] . 57

CONCLUS ION . . L] L] . [} . . . . . . . . ) L] L] . . . . . 7 o

MCOMNDATIONS L] . 3 (3 L] L] . . . ’ . . ] . . . . . L] . 7 1

APPENDIXES

I.
II.
III.
Iv.

VI.

Results of Sensitivity Analyses . . . . . . . 72
Input Changes for Comparative Analyses . . . . 79
Results of Comparative Analyses . . . . . . . 90
CH-47C ReéM Input Data Base . . . . « ¢ o« « « & 99
HLH R&M Input Data Bagse . . . . . . . ¢« . . . 118

Documentation of Modifications to Government-
Furnished Simulation Model . . . . . . . . . . 133

LIST OF SYMBOLS AND ABBREVIATIONS . . « « &« & ¢ s o & & 239

Preceding page hlank v




&

T
L~ @ ~ (=) wn

10

Y R

12

13

o e s g

14

1 15

; 16
! 17

18

Preceding page blank

Figure

LIST OF ILLUSTRATIONS

General Helicopter R&M Simulation Flow . . . . .
Program Flow Diagram . . . . . . . . . . . « . .
HLH Baseline Overview . . . . . . . . ¢« ¢« + . .
CH-47C Daily Maintenance Action Distribution . .
HLH Inflight Maintenance Action Distribution . .
HLH Firm Maintenance Action Distribution . . .
HLH PMP Maintenance Action Distribution . . . .
HLH 10-Hour Maintenance Action Distribution. . .
Impact of Run Duration on Availability S S

HLH Sensitivity Analyses - Availability
Variations . . . . . . . ¢ 4 0 4t e e e e e e

HLH Sensitivity Analyses - Maintenance
Man-hour per Flight-Hour Variations, . . . . . .

HLH Sensitivity Analyses - Impact of TOE
Size Upon Availability . . . . . . . . « . . . .

CH-47C Sensitivity Analysis - Availability as a
Function of Malfunction Rate . . . ¢« « « « ¢ « &

CH-47C Sensitivity Analysis - Maintenance
Man-hours per Flight Hours as a Function of
Malfunction Rllte . . . . . . . . 3 3 . 3 . 3 . .

CH-47C Comparative Analysis - Availability
Variations . . . . . ¢« ¢ 4 i 4 i 4 e e e e e e

CH-47C Comparative Analysis - Maintenance
Manhour per Flight Hour Variations . . . . . . .

CH-47C Comparative Analysis - Mission
Completion Ratio Variations . . . . . . . .

HLH Comparative Analysis - Alelablllty
Variations . . . . . . . . . 0 0 o c

HLH Comparative Analysis - Maintenance Man-hour
per Flight-Hour Variations .

vii

15
17
21
21
22
22
48

51

51

52

5%

56

59

60

61

64

65



Figure
20

21

22

Page

HLH Comparative Analysis - Mission
Completion Ratio Variations . . . . . . . . . . 66

CH-47C Comparative Analysis - Index of Merit
Variations . . ¢ ¢ ¢ ¢ 2 ¢ ¢ o o s o o o s o o 67

HLH Comparative Analysis - Index of Merit
var iation. L] L] L] L] L] . L] L ] L] L] L L ] L] L] L] L] . L] 6 8

viii



Table

II

III

Iv

VI

—rrr——

VII

VIII

IX

XII

XIII

X1v

XVI1

XVIII

[ Y D TR VLT TS

LIST OF TABLLS

CH-47C R&M Simulation Model Scenario-Baseline
Baseline CH-47 Model Parameters . . . . .
Baseline CH-47C Model Input Cards . . . . .
HLH Baseline Maintenance Concept . . . . .
Baseline HLH Model Parameters . . . . . . .
CH-47C Simulated Misgions . . . . . . . .
HLH Simulated Mission Profiles . . . . . . .

Basic CH-47C Maintenance Concept (Based on
Existing Maintenance Policy) Ol ol

CH-47C Maintenance Concept - Alternate A
(Based on Proposed HLH Maintenance Concept).

CH-47C Maintenance Concept - Alternate B
(Based on USN CH-46 Maintenance Concept) . .

CH-47C Maintenance Concept - Alternate C
(Based on USAF H-3 Maintenance Concept). .

CH-47C Maintenance Concept - Alternate D
(Based on USN UH-1lE Maintenance Concept) .

Basic HLH Maintenance Concept (Based on
Proposed HLH Maintenance Concept). . . . .

HLH Maintenance Concept - Alternate A (Based
on Existing CH-47C Maintenance Concept). .

HLH Maintenance Concept - Alternate B (Based
on USN CH-46 Maintenance Concept) . . . .

HLH Maintenance Concept - Alternate C (Based
on USAF H-3 Maintenance Concept}) . . . . .

HLH Maintenance Concept - Aiternate D (Based
on USN UH-1E Maintenance Concept). . . .

Relaticnship of CH-47C Maintenance Concepts to

HLH Maintenance Concepts HIbc o olo t

ix

Page

12
14
24
26

29

30

32

33

35

36

37

38

39

40

41



XXII

XXIII

XXIV

XXV1

XXVII
XXVIII

XXIX

XXX

XXXI
XXXII

XXXIII

XXXIV

XXXV

XXXVI

XXXVII
XXXVIII

XXXIX

HLH Burn-In Analysis . . . . . . « ¢« +« « &
CH-47 Burn-In Analysis (Unlimited men) . .

CH-47C Burn-In Analysis (108-Man TOE) . .

CH-47 Burn-In Analysis (Standard TOE
64 Men) . . . 3 . . . 3 . 3 . . ] . . ) ]

HLH Validation Analysis . . . . . . . . .
CH-47C validation Analysis . . . . . . . .

Selection of CH-47C Alternate Missions and
Maintenance Concepts . . . . « « « « « & &

Selection of HLH Alternate Missions and
Maintenance Concepts . . . . « ¢« « &« « + &

Relative Ranking of Maintenance Concepts .
CH-47C Sensitivity Analyses . . . . . . .

HLH Vvalidation - Number cof Aircraft
Sensitivity . . . . . . . 4 0 00 0 0.

HLH Validation - Number of Squawks
Sensitivity . L] . L] L] . L] L] . L] L] L) L] . L]

HLH Validation - Personnel Sensitivity . .

CH-47C Alternate Maintenance Concepts -
Basic Mission . . . . . .+ s 4 e 6 e 4

CH-47C Alternate Maintenance Concepts -
Miggilonol 1 el al L. slel 0 o 0 s bl . a6

CH-47C Alternate Maintenance Concepts -
Mission 2 . . . ¢« « ¢ . 4 0 v e e e e e

CH-47C Alternate Maintenance Concepts -
Migsion 3 . . . . . . 0 e e e 0 e e s e

HLH Alternate Mission 1 . . . .+ « ¢« ¢« +«
HLH Alternate Mission 2 . . . . « « « .

HLH Alternate Mission 3 . . . « . « . .« .

X

47
49
53

58

62
69

73

75

77

78

80

8l

82

83

85

85



i s A £

XLII
XLIII

XLIV

XLVI

XLVII

XLVIII

XLIX

LI
LII
LIII
LIV
Lv
LVI
LVII
LVIII
LIX

LX

HLH Alternate Maintenance Concept A .

HLH Alternate Maintenance Concept B .

HLH Alternate Maintenance Concept C .

HLH Alternate Maintenance Concept D .

CH-47C Comparative Analysis . . . . .

HLH Comparative Analysis . . . . . .

CH-47C Input Data

CH-47C Input Data
Navigation System

CH-47C Input Data
CH-47C Input Data
CH-47C Input Data
CH-47C Input Data
CH-47C Input Data
CH-47C Input Data
CH-47C Input Data
CH-47C Input Data

CH-47C Input Data

HLH Input Data

HLH Input Data

HLH Inprut Data

HLH Input Data

Airframe System .

Communication and

Drive System . .
Electrical System

Equipment System

Landing Gear System .

Flight Control System

Hydraulic System
Rotor System . .
Indicating System

Powerplant System

Non-ATC Systems . .

Rotor System . . . .

Cargo Handling System

Drive System . . . .

xi

Page

87
88
89
91
95
100

101
102
106
107
108
109
111
112
114
115
114
121
124

128



INTRODUCTION

Assessment of potential Reliability and Maintainability (R&M)
hardware component research efforts requires an evaluation of
the benefit of the proposed effort. Application of an Army-
developed Re&M simulation model to a specific helicopter type
can provide a realistic, timely assessment of research poten-
tial. The approach consists of changing the "component R&M
definitions" or maintenance concepts to reflect the desired
changes, processing the resultant configuration through the
R&éM model, and then performing comparative analysis of the
results.

One of the primary reasons for developing a simulation model
ia to evaluate operational relationships that are impractical
or impossible to analytically investigate. Many of the prob-
lems which the model is used to solve are related to the
availability/utilization function. The impact that variations
in utilization have upon availability, personnel, spares, and
support equipment usage can best be analyzed by means of
simulation.

Personnel allocations, probability of spares availability,
failure rates, and maintainability rates are entered as input
to the model. Operating under the strictures defined by a
prearranged mission schedule and maintenance philosophy, the
model--by implementation of a Monte Carlo selection routine--
selects certain tasks to be performed to simulate the repair
of randomly occurring failures. Thus, by simulating the main-
tenance occurring over any given time frame, the model gives
its user the ability to analyze his resource allocations. A
flow diagram (Figure 1) presents an overview of how the oper-
ational and maintenance environment is simulated for a company
of aircraft.

To provide a means of R&M assessment, Boeing Vertol has
developed and documented in this study valid ReM simulataions
of the CH-47C and the developmental Heavy Lift Helicopter
(HLH) . Applicable R&M data was analyzed and transformed into
probabilistic statements for input intc the Government-
furnished R&M simulation model. Alternative inspection
schemes were developed and simulated and the results evaluated
in terms of operational and logistics support impact. This
scheme was accomplished by performing the tasks described in
the flow chart in Figure 2.

The result of this study provides CH-47C and HLH models
through which scheduled operations and available maintenance
resources can be used to determine their effect on equipment
availability and maintenance resource usage rate. Various
relationships such as the availability/utilization relation

1




constraints inflicted by the resources available and mission

may be investigated and optimized in compliance with the
designated.
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BASELINE MODEL DEVELOPMENT

INTRODUCTION

It was the intent of this study to develop validated simula-
tion models for the CH-47C and HLH and employ these models in
a maintenance concept comparative analysis to demonstrate
model capability for analytical application.

As such, the baseline models have been defined in a suffi-
ciently general manner to allow for the comparative analysis
with no logical modifications to the model. Rather, the
mission concept and maintenance parameters, unique to the
baseline models, are all defined by input data cards.

CH-47C - BASELINE MODEL DEFINITION

The probabilistic and deterministic R&M function tables have
been defined for the baseline CH-47C model by direct applica-
tion of historical data. It is felt that, although this data
is a composite generated by aircraft flying rather diverse
missions, the distribution of missions flown had a tendency to
be centrally located around the baseline mission. Further-
more, the maintenance concept emmployed in support of the air-
craft which generated this data base was, with only minor
exceptions, identical to the bas2line maintenance concept
defined for use in the simulation model. Thus, the baseline
model is considered an accurate representation of the actual
O&M concept employed on the CH-47C.

CH-47C BASELINE MISSION

The baseline CH-47C mission is a composite developed over
hundreds of thousands of flight hours of Chinook application
in CONUS, Europe, and Southeast Asia. The expected CH-47C
monthly utilization derived from the data generated by this
experience is approximately 54 hours per aircraft per month.
Furthermore, this data shows an expected Chinook mission
length of 1.5 flight hours per mission.

The standard CH-47C company consists of 16 aircraft. For the
baseline mission, a delay of up to 30 minutes is acceptable
before a mission is scrubbed. Another baseline flight consid-
eration is the requirement that a standby aircraft be main-
tained in a ready status at all times during the scheduled
flying intervals.

Table I is the first page of output from the CH-47C simula-
tion model. It defines the O&M scenario being simulated.
Contained in this table are the precise times and number of
aircraft relevant to each launch for the baseline mission.



CH-47C Baseline Maintenance Concept

Thn nucleus of the CH-47C maintenance concept is the 100-hour
IMP. Almost half of all unscheduled maintenance and essen-
tially all scheduled maintenance occur at this inspection.
Reference can be made to the subsequent section of this report
dealing with R&M Input Data to identify the quantitative basis
for this qualitative statement.

The other essential elements of the CH-47C maintenance concept
are the 25-hour PMI and daily inspection. When taken in con-
junction with the PMP, these inspections account for tne de-
tection and correction of almost all unscheduled CH-4/C main-
tenance requirements. The only--and rather obvious--
exceptions to this statement are those failures detected
during flight. Those failures, causing downing, but not
aborts, are repaired immediately upon mission completion.

This is contingent, of course, upon the availability of the
necessary maintenance resources.

Table I provides a narrative, established by the simulation
model, of the maintenance concept being simulated. The para-
metric values relevant to the CH-47C baseline maintenance
concept are contained in Table II.

The manner in which the parametric entities of the baseline
maintenance concept and mission are input to the model 18
identified in the input data cards displayed in Table III.

Biia aaamaas o i i it S e




TABLE I. CH-47C R&M SIMULATION MODEL SCENARIO-BASELINE

Scenario Simulatei

One platoon of 16 Army helicopters.

Flying program consisted of 7 flying days per week,
with each simulatiun interval covering an 8-week period.

Mission duration is 1.5 hours with a utilization of 108
hours per aircraft for the 8-week period.

Launch schedule during each flying day

0700 3 aircraft 0830 3 aircraft
1000 3 aircraft 1130 3 aircraft
1300 3 aircraft 1430 3 aircraft
1600 3 aircraft 1730 3 aircraft
1900 3 aircraft

Other Flight Considerations

Standby aircraft ready at all times during the scheduled
flying intervals,

Mission flight is possible up to 30 minutes after scheduled
flight time. After this interval, flight is scrubbed.

Maintenance Concept Simulated

Periodic maintenance inspections (PMP) occur at intervals
of 100 hours.

Preventive maintenance daily (PMD) inspections occur daily
if the aircraft has flown or every 72 hours if not flying

Maintenance personnel are available between 0600 'and 2200
during the 7-day flying period per week.

The aircraft consists of 293 elements. There are 16 time
change components within this total.

An intermediate inspection (PMI) is performed every 25
flight hours.

Organizational maintenance includes an integrated direct
support maintenance capability.

Off equipment component maintenance is performed at the
depot level.

Condemnation or NRTS status is a dummy evaluation.

Basic CH-47C mission and maintenance philosophy.
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TABLE II. BASELINE CH-47 MODEL PARAMETERS

16 aircraft per platoon

100-hour PMP, requiring 6 men for 7.5 hours each

25-hour PMI, requiring 3.5 men for 3.4 hours each

Daily inspection performed @ 1830 each day requiring
2 men for 2.4 hours each

TBO values ranging from 300 hours to 2400 hours

Utilization of 54 hours per aircraft per month

Maintenance action rate of 1.3 per flight hour

Flying and maintenance take place 7 days a week

2 maintenance shifts of 8 hours each used daily

PR SR Y W NN O




TABLE III.

BASELINE CH-47C MODEL INPUT CARDS
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HLH - Baseline Model Definition

All R&M input parameters employed in the definition of the HLH
model have been developed extraneous to this study by Boeing
Vertol Reliability and Maintainability Engineering Analyses.
In all these analyses, the baseline mission and maintenance
concept were held constant (and identical to those subse-
quently employed in the simulation model development).
Described by prudent synthesis of analytical evaluation and
engineeriny judgement, the baseline HLH model is the most
accurate representation Jf the realistic application of the
aircraft available.

HLH Baseline Mission

It is anticipated that a standard HLH company will contain 9
aircraft. These aircraft will each fly approximately 50 hours
per month, primarily composed of 2.0-hour missions.

Again, as was the case for the CH-47C baseline model, a
standby aircraft is required at all times during scheduled
flying operations.

Table IV, the first page of output of the HLH simulation
model, defines the unique call times and numbers of aircraft
per launch for the baseline HLH model.

HLH Baseline Maintenance Concept

The HLH maintenance concept is centered upon a 600-hour,
periodic inspection divided into 12 autonomous, 50-hour
phases. In reality, each of these phases, with only minor
overlap for inspecting safety of flight items, will inspect
distinct sections of the jircraft. The aircraft has been
partitioned (with respect to maintenance) into 12 segments,
each of which requires approximately the same amount of look-
phase insgpection time.

Theoretically, th2 componernts located in the aircraft parti-
tion being inspected during any phase of the PMP should have
a higher probability of maintenance than those not being in-
spected. However, due to a practical limitation of the model,
this area has been intentionally biased. That is, at each
inspection phase, the same relative probability of detection
distribution has been employed. It is felt, however, that
this bias is minimal, considering the number of PMP's being
performed per simulation and the size of the random variation
in detected elements generated by each simulation run.
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TABLE IV. HLH BASELINE MAINTENANCE CONCEPT

Scenario Simulated
One platoon of nine Army helicopters

Flying program consisted of 7 flying days per week,
with each simulation interval covering an 8-week period.

Mission duration is 2.0 hours with a utilization of
100 mission flying hours per aircraft for the 8-week period.

0700 2 Aircraft
1000 l aircraft
1300 3 aircraft
1400 1l aircraft
1900 2 aircraft

Other Flight Considerations

Standby aircraft ready at all times during the scheduled
flying intervals.

Mission flight is possible up to 30 minutes after scheduled
flight time. After this interval, flight is scrubbed.

Maintenance Concept Simulated

Phased periodic maintenance inspections occur at twelve
intervals of 50 hours.

Preventive maintenance periodic (PMP) inspection is com-
pieted at 600-hour intervals.

FIRM inspections occur daily if the aircraft has flown
or every 72 hours if not flying.

Maintenance personnel are available between 0600 and 2200
during the 7-day flying period per week.

The aircraft consists of 182 elements. There are no time
change components within this total.

A 10-hour inspection is performed every 10 flight hours

Organizational maintenance includes an integrated direct
support maintenance capability.

Off equipment component maintenance is performed at the
depot level.

Condemnation or NRTS status is a dummy.
Evaluation

Basic HLH mission and maintenance philosophy.
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‘The other elements of the HLH maintenance concept are a 10-
hour inspection and a firm (daily) inspection.

Table V identifies the parametric values employed in the
baseline HLH maintenance concept.

Figure 3 shows the logical interaction of the elements of
the baseline HLH model, and quantifies some of the siagnificant
O&M parameters.

Evaluation of Government Furnished R&M Simulation Model

The Government-furnished R&M simulation model provided Boeing
Vertol to use in this analysis was defined upon a UH-1N air-
craft and Army operational procedures. The model is written
in GPSS and requires approximately 300,000 bytes of CPU core,
and 5 minutes of CPU time to execute. Originally, the model
was logically too tight for general application. That is, the
model was so dependent upon the R&M characteristics and mis-
sion scenario cf the UH-1 helicopter, that it required signif-
icant modification in order that it could be applied in the
manner required. The critical areas requiring modification
were, (l) generalization of mission length application, (2)
generalization of PMP/PMI decision, (3) activation of NORS
logic, (4) accountability of NORS downtime, (5) expansion of
PMI logic, and (6) an increase in the number of aircraft/
company the model can accommodate.

Forty-three blocks of logic were added to the original twelve
hundred and forty blocks. Twenty blocks of logic were modi-
fied. Approximately three hundred cards were added to the
output editor. Several new variables were defined. Approxi-
mately three hundred savevalues were modified. The one hundred
seventy three variable statements were labeled and the initial
cards used in the CH-47 and HLH models were labeled.

It is felt that these generalizations to the model enabled
Boeing Vertol to accomplish the contractually required com-
parative analyses in a more timely manner than would have
been possible employing the original model without modifica-
tion.

Appendix VI presents a detailed identification of the modifi-
cations made to the original Government-furnished R&M simula-
tion model. These changes, taken in conjunction with the
documentation of the original UH-1 model in Army Technical
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Report 73-75, constitute the total documentation package for
the CH-47C and HLH baseline R&M simulation model.

TABLE V. BASELINE HLH MODEL PARAMETERS

9 aircraft per platoon

50-hour phased PMP, requiring 2.5 men for
8.0 hours

10-hour inspection, requiring 2.5 men
for 4.0 hours

Firm inspection performed at 2100 each day
requiring 2 men for 0.3 hour each

All components operate on-condition

Utilization of S50 hours per aircraft per month

Basic mission length of 2.0 flight hours

Maintenance action rate of 1.05 per flight hour

Flying and maintenance take place 7 days a week

2 maintenance shifts of 8 hours each are used
each day

14
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R&M INPUT DATA

INTRODUCTION

In order that the data collection and analysis task would not
dominate the total engineering effort, this study was intended
to make maximum use of available CH-47C and HLH R&M data. All
basic R&M data elements such as maintenance action rates,

mean times to repair, and crew sizes have been extracted from
Vertol-developed and -maintained data banks. It has been as-
sumed that all R&M data elements, extracted from the data
banks and transformed into a format compatible with the model
requirements, are quantitatively and qualitatively valid.

DATA SOURCES

CH-47C

R&M data inputs for the CH-47C have been extracted from the
Boeing-Vertol CH-47C/L1l Reliability and Maintainability Field
Experience Summary, based on 4132.2 flight hours at the U.S.
Army Aviation Test Board, Fort Rucker, Alabama, between June
1969 and September 1970.

HLH

R&M input data for the HLH have been extracted from Boeing-
Vertol Document D301-10004-1, HLH Preliminary Design Objec-
tives for the subsystems not covered by the HLH Advanced
Technology Components (ATC) contract. For the subsystems
covered by the HLH ATC contract, the R&M input data have been
extracted from the individual, elemental Maintenance Engineer-
ing Analyses (MEA's) performed by Boeing-Vertol maintain-
ability engineering under the HLH ATC contract.

CH-47C R&M DATA

The basic R&M data used to develop the majority of functional
and probabilistic inputs to the CH-47C model are contained in
Appendix IV. It is felt that these data elements and their
relationship to the model function table requirements are
straightforward, not requiring any detailed discussion. This
section discusses those input data elements which were devel-
oped analytically cr through engineering judgement and, as
such, warrant jreater consideration. The function tables
falling into this category are functions 2, 10, 12, 14, and 5Sb5.

Function 2 - The event probabilities of success coded in this
table are based upon an analysis of the previously mentioned
CH-47/L11 R&M field experience summary.
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This evaluation showed that for the PMI and PMP inspections,

there was virtually no probability of successfully performing
the ground event; therefore, for the PMI and PMP events, num-
bers 8 and 17, respectively, in function Table 2, a value of

.000001 has been coded.

This data analysis showed that, essentially, all daily inspec-
tions resulted in unscheduled maintenance actions. However,
the data showed that the mean time between daily inspections is
6.7 flight hours. Further analysis shows the average utiliza-
tion per aircraft per d<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>